[An ambiguous role of steroidogenic factor 1 in the rat GnRH receptor gene expression. Lessons from transgenic mice].
Because the GnRH receptor plays a paramount role within the reproductive axis, the understanding of the molecular apparatus that governs the tissue-specific expression and regulation of this gene must lead to a better knowledge of the physiology and the physiopathology of the gonadotrope function. To elucidate these mechanisms, we have used two complementary in vivo and in vitro approaches. Firstly, we have isolated the pituitary promoter of the rat GnRH receptor gene and investigated its activity using transient transfection into two gonadotrope-derived cell lines, the alphaT3-1 and the LbetaT2 cell lines. We have thus defined a primary set of transcription factors involved in the tissue-specific expression of the GnRH receptor gene. These include the steroidogenic factor-1 (SF-1) which plays a decisive role while functionally interacting with proteins related to the GATA and LIM homeodomain families of transcription factors. In addition, we highlighted the critical implication of SF-1 and its functional interaction with a CREB-related factor in the stimulatory action of PACAP (Pituitary Adenylate Cyclase Activating Polypeptide) on promoter activity. These results have led us to analyze the activity of this promoter by transgenesis in the mouse using human placental alkaline phosphatase as a reporter gene. In agreement with the in vitro data, the pituitary promoter was found to confer gonadotrope-specific activity in the pituitary. It was also able to direct transgene expression in several areas of the central nervous system known to express the endogenous GnRH receptor, in particular in the hippocampo-septal complex. Some of these tissue do not express SF-1, suggesting that, in vivo, its role would not be as decisive as suggested by the in vitro experiments. Surprisingly, during pituitary ontogenesis, the transgene is expressed as early as E 13.5 whereas SF-1 is not yet present in the pituitary. Thus, in vivo, SF-1 would not be necessary for the activation of the GnRH receptor gene during the early developmental stages in the pituitary. These results are consistent with data obtained following general or pituitary-specific knockout of the gene encoding SF-1, suggesting that the GnRH receptor is expressed despite the absence of this factor. Identifying the factors responsible for the activation of the GnRH receptor gene at these early developmental stages should make it possible to refine the role of SF-1, not only in gene regulation but more generally, in the physiology and the physiopathology of the gonadotrope function.